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Bsepexue

MpousseneHne KOHUEHTpaUW BOAOPOAHBLIX U MMAOPOKCUNBHLIX WMOHOB B
XMMUUECKM YUCTON BOAE ABNSETCH NOCTOSMHOM BENWuMHOR, pasHoih 107 npm
Temnepatype 25 °C. OHO OCTaeTcsl HEM3MEHHbLIM W B NPUCYTCTBUK BELLECTB,
puccoumupylownx ¢ oBpaaosandueM  BOAOPOAHLIX ¥ TMAPOKCUNLHBLIX CHOS.
KoHueHTpaumn BOROPOAOHBIX U MOPOKCUNBHLIX WOHOB PasHble 107 monb/am®
COOTBETCTBYIOT HEWTPanbHOMY COCTOSHMIO pacTeBopa. B kucnsix pacreopax
[H']> 107 mons/am®, a B wenoynbix [H'] < 107 mons/am®.

Ons ypobctBa BbipaXeHUss KOHLUEHTPauuyu BOAOPOAHBLIX MOHOB B BOAE
UCNonb3YIOT BENUUUHY, NPEACTaBnAoWYyo coboi B3ATLIM C 0GPaTHLIM  3HAKOM
AECATUYHLIA  norapudM  UX  KOHUEeHTpauuu. OTa BenuuuHa HasbiBaeTcs
«BOAOPOAHLIM AoKasaTenem» n o6osHauaetca «pH» (pH = - Ig[H']). B xucneix
pactsopax pH < 7, a B weno4Hbix pH > 7.

Bennuuna pH asnseTca ogHum “3 BaXHENWINX NOKasaTeneih KauecTsa Bog
U XxapakTepusyeT COCTOSiHWE KMCNOTHO-OCHOBHOrO pasHoBecust Boabl. OT
BENMUMHBI PH 3aBUCMT pas3BuUTUE ¥ XM3HEAEATENbHOCTb BOAHON OWOTLI,
hopMbl MUrpaLM pasnuyHbIX 3NEeMEHTOB, arpeccusHoe AencTBue BoAbl Ha
BMeUlaLne nopoasl, MetTanfbl, 6eToH.

3HaueHve pH Mopckoi BoAbl 3aBUCMT OT ee COMeBOro COCTasa,
coAepXXaHua PacTBOPEHHBIX ra3oB M OpraHuyeckux coeamnHeHuid. 3HauyeHve pH
perynupyercs yrnekucnotHo-kapboOHaTHOM CUCTEeMOW, KOTopas nBnseTcs
Hanbonee cunbHbiM Bydepom MOPCKUX BOA U U3MEHSAETCS B OTKPLITOM MOpE B
CpaBHUTENLHO Y3koM pumanasone 7,7 — 8,6. OaHako paxe HeGonowne
u3MeHeHus pH umeloT rpomagHoe 3HayeHre Ans NPOLEcCoB, NPOUCXOAAWNX B
TONWE MOPCKOW BOALI.

BenuuunHa pH mopckux Bo4, nNOABEPKEHHbIX MHTEHCUBHOMY 3arpA3HEHMIO
CTOYHLIMM BOAAMM WM B 30HE CMELEHUs C NPEeCHbIMU BOAAMM, MOXET

M3MEHATLCS B Bofiee WMPOKUX npeaenax.
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PYKOBOAAWNN BOKYMEHT

BOAOPOAHbIV NOKA3ATENL MOPCKUX BOA
MeToauka uaMepeHni NOTEHLUNOMETPUUECKMM METOA0M

Nata seBepnenusn — 2011-07-01
1 O6bnacrb npumeHeHus

1.1Hacroawuit  pykoBoaAL KA AOKYMEHT ycTaHaBnusaetr MeTOAUKY
n3MepeHuii (nanee — MeToANKa) BOAOPOAHOTO Noka3aTens B AnanasoHe ot 4,1
no 9,2 en. pH B8 npobax MOpCkux BOA W BOL MOPCKUX YCTbEB peK
NOTEHLUMOMETPUYECKUM METOAOM.

1 2Hacroawui pykoBoAALwMA DOKYMEHT npeaHa3sHadeH ans
UCrnonb3oBaHus B nabopatopusx, ocywecTensiowmx HabniogeHws  3a
COCTOSHUEM U 3arpssHEHWEM MOPCKIX BOA.

2 HopmaTuBHbIe CCbINKK

B HactosilueM pyKOBOASILLUEM [OOKYMEHTE WCNOMb30BaHbl CChIKKA  Ha
creayowme HOPMaTUBHBIE AOKYMEHTHI:

OCT 12.1.005-88 CCBET. O6wue caHutapHo—-rurueHuyeckme Tpebosanus
K BO3ayxy paboueit 30Hbl

FOCT 12.1.007-76 CCBT. BpegHsle Beuwectsa. Knaccudukaums n obuwme
TpeboBanua GesonacHoCTy;

[OCT 17.1.3.08-82 Oxpana npupogbl. [vapocdepa. MNpasuna koHTpons
Ka4yecTsa MOPCKMX BOA,

FOCT 17.1.5.04—-81 [puGopbl n ycTponcTBa ana otbopa, nepsuyHOMN
06paboTku n xpaHeHusa npob npupoaHbix Boa. Obumne TexHndeckue ycrnosus

MOCT 17.1.5.05-85 O6wue TpeGosanus k oT6opy Npod NOBEPXHOCTHbIX 1
MOPCKMX BOA, NbAa ¥ aTMoctepHbIX 0CaaKos
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F'OCT P 51592-2000 Boaa. O6wue Tpeboeanus k ot6opy npo6

PMI" 61-2003 TI'CWU. Mokasatenn  TOYHOCTH, NpaBUnNLHOCTH,
NPEUN3NOHHOCTU METOANK KONMUYECTBEHHOrO XMMWJECKOro aHanusa. Metoabt
OLIEHKH

PMI 76-2004 TCW. BHyTpeHHW KOHTDONL KAYecTBa pPe3ynLTaToR
KOMMYECTBEHHOro XVMMUYECKOrO aHannaa

n punmMmevyaHne - Ccbinkm Ha ocTanbHble CTaHgapTel U TeXHUYeCKue QOKYMEHTH
npueeaeksl B paspene 4.

3 Tpe6oBaHuWA K NOKa3aTeNnsAM TOMHOCTU U3MepeHUH

Mlpn  cobniogennn BCeX pernaMeHTUpyeMmbix MEeTOAUKON  yEnosui
fpoBefeHnst  M3MEPEeHWl,  XapakTepucTuku  NOTPewHoOCT  pesynbiaTa
namepeHuin ¢ BepoaTHOCTL 0,95 He AOMKHLI MpeBblWaTb  3HaAYeHUN,
npuseaeHHbIX B Tabnuue 1.

Tabnwuya1-[1nanasoH uamepeHuil, XapakTepucTuki NnorpeLsHocTH 1 ee

cocTaBnarwmx
[unana3oH uamepexnin MokasaTtens MNokasatenb MNoka3aTensb
BOZIOPOAHOrO NOBTOPAEMOCTM | BOCNPOU3BOAUMOCTH TOMHOCTH
nokasartens (cpenHeksappa- | (cpeaHeksagpaThve- (rpanuub
TUyeckoe CKO€ OTKNOHeHue nOrpeLHocTH
pH, en. pH OTKIOHEHNE BOCNPOU3BOAUMOCTH) npw
NOBTOPREMOCTH) Or, en. pH BEPOSITHOCTU
o, en. pH P=0,95)
*A, en. pH
Ot 4,10 no 9,20 srou. 0,02 0,04 0,08
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4 TpeGoBaHWUA K CpeAcTBaM U3MepeHUW, BCnomoraTenbHbIM

yCTpOWCTBaM, peakTueam, Matepuanam

4.17pn BbINOAHEHUW UW3MEpPeHU NPUMEHSIOT Cheaylume cpeacTsa
M3MEepeHuit ¥ BCNOMoraTefibHbie YCTPoicTaa:

— pH-mMeTp nwboro TuNa C M3MEPUTENbHLIM U BCNOMOraTenbHLIM
anektpodamMu (UMM € KOMGWHWPOBAHHLIM 3NEKTPOAOM), C NOFPELIHOCTbIO
usmepenuns pH, He npessiwatowent + 0,01 eq. pH;

— Becbl nabopaTtopHble no NOCT 53228-2008, BLICOKOro KNacca TOMHOCTH,
¢ Haubonbwum npegenom sasewmsanust 200 r M npegenoM Aonyckaemon
norpewHocT¥ +10 mr;

—~ Becbl nabopatopHbie no TOCT 53228-2008, cpegHero Knacca TOYHOCTY,
¢ npegenom slsewmsanng 200 1;

— konbet MepHble no FOCT 1770-74, He Huxe 2-r0 Knacca TOYHOCTM,
BMECTUMOCTbI0 500 cm® — 3 wT., 1000 om® - 3 w.;

— konba  KoHMueckas WM MMOCKOAOHHAas  TepMOCTOMKas  no
FOCT 25336-82, BMECTUMOCTLIO 2 AM;

- xonba KoHuueckas wunu  nnockogoHHaa no [OCT  25336-82,
BMECTUMOCTbIO 1 AM®;

— uunuHapbl Mepklble no FTOCT 1770-74, Bmectumoctbio 500 cm;

— crakaHbl no MOCT 25336-82, BMecTuMocTbio 100 cm® — 6 wT., 400 cm® —
1 wr., 600 cm®—1 wr.;

— CcTakaHuMkn ana Basewwusanust (Bilokcel) no TOCT 25336-82, Ttuna
CB-19/9;

—~ Tpy6ka xnopkansuueras no NOCT 25336-82, tuna TX-1;

- BOPOHKa naBopartopHas no FOCT 25336-82, anameTpom 7-8 cM™;

— akeukaTop no MOCT 25336-82, ucnonHeHus 2, ¢ gnaMeTpom kopnyca
190 mm;
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~ COCyAbl NOSMITUNEHOBbIE ANA XPaHEHUs pacTBOPOB W npo6 BoAk!,

BMecTuMocTbio 0,5-1,0 am® u 50-100 cm®;

NPOMbIBanka;
aksaguctunnatop 43-4-2 no TY-16-10721-79;
wkad) cywmnbHbIN 06WenabopaTopHOro HasHa4YeHus;

anextponnutka no [OCT 14919-83, C 3aKkpbiTo cnupanbi W
perynupyemoit MOLHOCTbIO Harpesa,;

=~ TEepPMOMETp C ueHon pgenenns 0,2 °C.

NMpumevaHune ~ [Jonyckaercs UCNoNb3oBaHWe ApYrux TUNOB CPeaCTB M3MepeHwun,
nocygb! v BCrioMorateneHoro ofopyaoBaHus, B TOM UWACNE WMMNOPTHLIX, MMEIoWUX
aHaANoOruYHbIE UNK ayvline MeTPONarMyeckue XapaKTepucTukvu,

4.2Mpu BLINONHEHWM WU3MEPEHWUIA NPUMEHSIIOT Ccneaylme peakTuebl W

maTepuansi:

— cTaHpapT-TuTpLl No FTOCT 8.135-2004 ans npurotoBneHns BydepHbix
pacTtBopos 2 paspsiga — pabounx aranoHoB pH unn kanwit hTaneBokUCnblil NO
TY 6-09-4433-77, uy.p.a., kanui occhopHOKUCNBI OAHO3aMEeUeHHbIk No
FOCT 4198-75, u.g.a., Hatpuit (DOCCHOPHOKMCHLIA ABYy3aMELLEHHbIN 0
FOCT 11773-76, 4.p.a., Hatpuii TeTpabopHokuCNbil  10-BOAHLIA  NO
FOCT 4199-76, x.4., HaTpuit GpomucTbiii no TY 6-09-5331-87, u.;

— Kanuit xnopuctbih no FOCT 4234-77, x.u.;

— kucnota consnas no FOCT 3118-77, u.a.a.;

- kanusa ruapookuck no MOCT 24363-80, x.4. unu HaTPKs FMAPOOKKUCH NO
FOCT 4328-77, x.\.;

- Boaa guctunnuposaxHas no NFOCT 6709-72;

- thunsTpoBanLHas Bymara.

MpumewyaHwue - [lonyckaeTcs UCNONL3OBaHME PeaKTUBOB W MaTepuarsios,
U3FOTOBAIEHHBIX NO 4PYroit HOPMarnBHOM W TEXHWUYECKOW GOKyMeHTauuu, B TOM uucne
MMNOPTHBIX, C KBanUdMKaumein He HuKe yKalaHHo! 8 4.2,
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5 Metoa naMmepeHuun

MeToa onpepenenva BenuuuHel pH npo6 Boasl OCHOBaH Ha WM3MepeHUn
anekTpoasuxywiein cunbl (SAC) aneKkTPOQHON CUCTEMbI (3NEKTPOXUMUHECKON
siYeiikn), COCTOALEN 13 NIMEPUTENBLHOMO BMIEKTPOAa U 3MNEeKTPOAa CpaBHEHNUs
(unn  kombuHMpoBaHHOro 3nekTpopa) WM BORHOrO pacteopa. B kauecrtee
M3MEPUTESIbHOrO  3M1eKTpoaa  WUCNONb3yeTcs  CTekNsHHbIM - pH-anekTpon
CenekTMBHLIM K MWOHam Bopopoaa. B  kadecTBe 3nekTpopga cpasHeHUs
npumeHseTcs xnopcepebpsHblil 3nekTpoa.

MoteHumomeTpuyeckoMy onpepenewvio pH He  MewaeT  okpacka
uccnegyeMon BoAbl, MyTHOCTb, NPUCYTCTBUE OKUCIUTENER, BOCCTaHOBUTENEN
N NOBbILIEHHOE COAEPXaHNe Coner AN 3HaAYeHWn CONeHOoCTM MeHbwe 35 %o
1l

Ha Benuunny pH 6onbwoe BnusiHWe oOkasbiBaeT Temnepatypa, a Ha
rnybunax 6onee 1000 M TatoKke U rMapOCTaTUMECKOE faBNeHue.

Mockonbky Temnepatypa w pAasnedve in Situ (B ycnosusix otbopa)
OTNNYAIOTCH OT YCMOBWI, NPU KOTOPbIX NPOBOAAT W3Mepenus pH, HyXHO
yuuTHIBaTL MNOMNpPaBku Ha Temnepatypy W [asBfeHue npuBedeHHble B
npunoxeHunsx A u b.

6 TpeGoBaHus 6e3onacHOCTH, OXpPaHbl OKpYyXalolen cpeabl

6.1Mpu  BbINONHeHMM uamepennit pH  cobniopalor  TpebosaHus
6e30NacHOCTU YCTaHOBNEHHbLIE B HAUWOHANbHbLIX CTaHaapTax v npasunax [2).

6.2Mo crenenHn BO3AENCTBUS Ha OpraHuWaM BpeAHble BELIeCcTBa,
UCNonb3yemble Npu BbINONHEHUW U3MEPEHWUN, OTHOCATCA K 2 K 4-My Knaccam
onacHoctu no FOCT 12.1.007.

6.3MaccoBan KOHUeHTpauus BpeaHbIX BellecTs B Bo3ayxe paboueit 30Hb
He  AOMKHO  NpeBbILaTb  YCTAHOBMEHHBLIX  NpedenbHo  AONYCTUMbIX

KOHUeHTpauuii B cooteeTcTeumn ¢ FOCT 12.1.005.
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6.4Mpn pabote ¢ CONAHOW KUCNOTOM PYKU AOMKHBI ObiTh 3alyLeHbl
Pe3vHOBbLIMY NepyaTkaMu, rnasa — 3aluTHLIMU OUYKaMu,

6.50TpaboTaHHbie PacTBOPbI KUCNOT CRWBAOT B KaHanusauuio nocne

HernTpanu3aummn pacTeBOPoOM COAabI.
7 TpeboBaHus k kBanucukayu oneparopos

K BBINOMHEHMIO U3MepeHUit n 0BpaboTke MX pesynbTaToB AOMYCKalTCA
nuua ¢ npodeccuoHansHeIM 06pa3csaHneM, OCBOMBLLME METOAUKY, CO CTaXeM

paboTbl B NabopaTopun He meHee 6 mec.
8 Tpe6oBaHus K yCNOBUAM U3MEpeHUN

Mpv BbiNnONHeHWU uamepeHuid B nabopatopumn [OMKHLI ObiTb COBNIOAEHb!
crepylouine ycnosus:

- TemMAepaTypa Bo3ayxa (22+5) °C;

- aTmoccepHoe pasneHue ot 84,0 no106,7 «MMa (ot 630 go 800 mm pT. cT.);

- BNaXHOCTb Bo3ayxa He 6onee 80 % npu 25 °C;

- HanpshkeHue B ceTun (220x10) B;

- YacToTa nepemeHHoro Toka (50+1) My.
9 Tpe6oBaHuA k oTGOPY U XpaHeHUIO Npob

Ov6op npo6 npoussogst B cootserctBuM ¢ [OCT 17.1.3.08,
FOCT 17.1.5.05 n TOCT P 51592. O6opynosaHnue ana ot6opa npob [onmxHO
cooreeTcToBaTh FOCT 17.1.5.04 n FOCT P 51592.

Ans namepenus pH npoby Boabl U3 npo6ooT6opHOro yCcTponcTea oToupaioT
HenocpeacTBeHHO nocne otbopa npob6 Ans onpefeneHus PacTBOPEHHOro
Kucnopoga M ceposogopopa. Mpoby HanusaloT B NpeABapuTENnbHO ABaXAb
NPOMBbITbIE UCCNEAYeMOV BOAON NPOHYMEPOBaHHbIE CTAKaHYWMKU ¥ CPa3y xe
onpeaensoT pH. Ecnu uamepenve pH Henb3s nposectu HemeaneHHo, npoby
6
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oT6MpaloT B NONUATUNEHOBLIN COCyA BMECTUMOCTb0 50-100 cm®, 3anonHas ero
[0 KpaeB, W repmMeTU4HO 3akpbiealoT. [Jo Havwana aHanusa npobbl XpaHaT B

xonoaAunsHuke He Gonee 2 u.
10 NoproToBKa X BLINCAHEHUIO U3MepeHUN

10.1 TpuroToBneHve pacTBOPOB M peakTUBOB ANA rpafyupoBKu
pH-meTpa

10.1.1 OucrunnupoBaHHas Boaa, ceBob6oaHas or CO,

CeoGogHyto ot CO, BoAy FOTOBST kunsueHnem 1,5 AM® AUCTUANMPOBAHHON
BOALI B konbe BMECTMMOCTLIO 2 AM® B TeueHue yaca. Mepea UCNONb30BaHUEM
BOAA AOMKHA OCTBITb B TON Xe konbe cHabxeHHOI xnopkanbumMeBow Tpyokon
3anOfIHEHHON TWAPOOKUCHID Kanua wunmu  HaTpua. Mcnonb3yloT B AeHb
NPWroToBNEHUA

10.1.2 HacbluweHHbIH PacTBOP XNTOPUCTOTO Kanusa

60 r xnopucroro kanua pactsopsitoT B 200 cm® AUCTUNNNPOBAHHON BOAbI
npu 50-60 °C, oxnaxgaloT pacTBoOp [0 KOMHaTHOM TemnepaTypbl W
AEKaHTUPYIOT C ocajgka. Mcnonb3yloT Ans 3anonHeHus BCNOMOraTesnbHoro

(xnopcepebpsiHHOro) anekTpoaa.

10.1.3 BycepHbie pacTBOpbLI U3 cTaHAAPT-TUTPOB (pabouune aranoHb pH)

BydepHbie pactsopbl, umetowme 3nadenns pH 4,01; 6,86; 9,18 rotoeaT B
COOTBETCTBMW C  WHCTPYKUMENH NO nNPUMEHEHUI0 CTaHAapT-TUTPOB  Ha

avcTvnnvposaHHoi Boge ceobogHoir ot CO,. MpvBeaeHHblie 3HaveHus pH

7
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cnpaseanvebl Npu Temnepatype 25 °C. [ns apyrux Temnepatyp OHu
npueegeHsl B Tabnuue A.1 (npunoxenue A).

Mpu oTcyrcteuM  cTaHdapT-Tutpos OydepHble pacTBOpbl FOTOBAT B
cooteetcTeuu ¢ 10.1.4 - 10.1.6.

10.1.4 BytepHstit pacteop ¢ pH 4,01

B MepHyio konBy BMeCTUMOCTbI0 500 CM® KONMMHECTBEHHO NEepeHoCsT
5,1055 r npegBapuTensHO BbicyweHHOro npu 110 °C [0 NMOCTORHHON Macchl
Kanua (pTanesokWCNoOro, pacTBOPsOT M [A0BOAAT o6bem [o  MeTku
anucTunnuposaHHoi soaoi ceobogHom ot CO,. Mpu 25 °C atoT pacteop umeet
pH 4,01.

10.1.5 BydepHbiit pacTeop c pH 6,86

B MepHyl konBy BMecTUMocTbio 500 CM® KOMMYECTBEHHO NepeHoCAT
0,6805 r kanusi doccopHokUCNoro opHosameuweHHoro u 0,710 r Hatpus
hocdopHOKMCNOro, pacTeopAldT B ceobogHon ot CO, AMCTUNNMPOBaHHON
BOAe M OoBOAST oObeM [0 meTku Tou xe Bogoi. Mpu 25 °C atoT pacTeop

uwmeet pH 6,86.
10.1.6 BydbepHbiit pacTBop ¢ pH 9,18

B MepHyo konby BmecTUMOCTbIO 500 CM® KOMMYECTBEHHO NEPEHOCAT
1,907 r Hatpua  TetpabopHokucnoro  10-BogHOTO,  NpeaBapuTEnbHO
BbIAEPXAHHOTO B TEYeHWEe HEeCKONbKUX CyTOK B 3KcUKatope Hap GpoMuaom
HaTpus, pacTeopsioT B csobogHoit oT CO, AMCTUNNUPOBaHHOI BoAe 1 AOBOAAT
obvem Ao MeTku ToM xe Bogon. Mpu 25 °C aToT pactsop umeet pH 9,18.

Bce OydepHble  pactBopbl  XPaHAT B rEPMETUUHO  3aKPbITbIX

NoNU3ITUNEHOBLIX COCYAax B xonoaunsHuke He 6onee 3 Mec.
8
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10.1.7 PacTtBOp CONAHON KUCNOTbI MOMAPHOW KOHLUEHTpauuen
0,1 mons/am®
K 500 cm® pguctunnuposaHHoit  sogbl  npunuBaloT 4.4 cm®
KOHUEHTPUPOBaHHOW CONSHOI KWACTIOThbi W NEPEMELLUBaEIoT. 1Py XpaHeHun B
3aKPLITOR NOCYAE PacTBOP YCTOWUMB.

10.2 TMoproToBka npubopos, U3MepUTEeNbLHOro 7]
BCNOMOTaTeflbHOro 311IeKTPOAOB K pabore, rpagympoBKa

MoaroTosky pH-meTpa, N3MEPUTENLHOTO CTEKMAHHOMO U BCNOMOraTenbHOro
anekTpoaoB k pabote u vx rpagyvpoBKy OCYLLECTBNSIOT B COOTBETCTBUAU C
VHCTPYKUMEN no akcnnyaTauum npubopos 1 NacnopTaMun Ha ANEeKTPOAbI.

Mpanyupoeky pH-metpa Heob6xoawmo npPoBOAUTL B Hadane U B KOHUE
KaXkgon cepuy namepeHuii npu Temnepatype npobel 25 °C. Ecnu rpagyupoBka
NPOBOAUTCA NPU WNHOW Temnepartype, HYXHO yuuTbiBaTb 3HaueHua pH
BychepHbix pacTBOPOB B COOTBETCTBUU C AAHHLIMU Tabnuubl A.1 (npunoxeHue
A).

11 NMopsAOK BbINONHEHUS U3MEepeHni

11.1Usmepenue pH cnegyet npoeoaAnTL NPy NOCTOSHHOW KOHTPONUPYEMOW
Temnepartype 6nm3koit K Temnepartype rpagyvwposku npubopa (no 10.2), ans
Yero npobbl OCTaBNAOT B TEMHOM MECTE NOKa TeMnepaTypa Kaxaoi U3 HUX He
CTaHeT NOCTOSIHHOW U paBHOW TemnepaTtype okpyxatowen cpeabl. KoHTponem
cnyxut npoba ¢ MuUHUManbHOW TemnepaTypoi. B CknsiHKy C KOHTpOnbHOM
npoboin nomellanT TepMOMETP, MO NOKa3aHusiM KOTOpPOro cneast 3a
OOCTUXEHMEM 3afjaHHON TemnepaTypsbl.

Temnepatypy npoGbl Talke cneayeT KOHTPONMPOBATh MPWU BbINONHEHUU

namepeHui, ecnu pH-meTp He cHaBXeH TePMOKOMNEHCATOPOM.
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OneKkTpoabl  TWaTenbHO  OMonackMeBaloT  AWCTUNNMPOBAHHOWM  BOLOH,
yAansioT ocTaTku BOAbl, NPOMOKana ux unbTpoBancHoit Gymaroin, onyckator B
aHanuavpyemyto npoby, u Yepe3 1-3 MUH (Nocne ycTaHOBEHUS NOCTOAHHOrO
3Ha4YeHnA) 3anucLIBaKOT nokasanna npubopa. NamepeHne NpoBOAST HE MeHee
ABYX pas, NoBTOpHOE U3MEpeHue Yepes 1 MuH.

Mpu BbIMOAHEHWM M3MEPEHU NpU TemnepaType, oTnuyaioweica ot 25 °C
(unu oT MHOM TemnepaTypbl NPU KOTOPOW NpoBoAWNacb rpagympoBka) Gonee
Yem Ha +5 °C, cnepyeTt NpoBOAUTL PYYHYIO KOMMNEHCauutd TemnepaTtypbl B
COOTBETCTBUM C MHCTPYKLUMEN NO SKCnnyaTaumm npubopa.

Mexay nsmepeHusmn anekTpoabl CneayeT ocTasnsATs B AUCTUNNUPOBAHHON
Boge, a npu bonee ANUTENLHOM XpaHeHWn B pacTeope consiHon kucnotol (HCI)
KOHueHTpauwen 0,1 monb/am®.

11.23a BenuuuHy pH,,, NPUHUMAIOT MNOKa3aHusA, cyuTbiBaemble ¢ Tabno
npubopa. PesynbtaTom n3mepenunii spnsetca cpegHee apudmeTuyeckoe AByxX
pe3ynsTaToB napannernbHbiX U3MEPEHUI, ECNi PacXoXaeHue mMexay HUMKU He
npeBbIlaeT Npeaena NOBTOPAEMOCTY 1, onpegensemoro no gopmyne

r=277 o,, 1)
roe g, - nokasaTtens nosropsiemMocTu no Tabnuue 1, ea. pH

11.3Ecnun pacxoxaeHue npeebiwaeT npegen NoBTOPSEMOCTH, BLISCHAKT

NPUYMHBLI NPEBLILEHWUA Npefena NoBTOPAEMOCTY, YCTPAHAIOT UX U NOBTOPAIOT

BbINOMHEHWE N3MEPEHUII B COOTBETCTBUU C TpeboBaHUSMI METOOVKN.
12 BbluucrieHne pe3ynbLTaToB uamepeHuit

12.1Benuuuna pH;, s, paccunTeiBaeTcs no opmyne
PHin sitv = PHuam + K (1 = ta), (2)
rae pHu,w — cpenHee apudmetnyeckoe 3HaueHue uamepeHvss pH  npw
TemnepaType B MOMEHT U3MEpEeHUs;
ty — TemnepaTtypa uccnegyemomn npobbl B MOMEHT U3MEPEHUS;

t,— Temneparypa Boasl in Situ;

10
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k — TemnepartypHbiii KoadduumeHT, koTopiii paseH 0,0114 en. pH npu
nasnexnun 1 atm. [3], [4].
®opmyna (2) cnpaseanuBa AnNA  BCeX AWaNa30OHOB CONEHOCTM W
Temneparypbl 4ns rny6uHd He 6onee 1000 m, rae BnusHWe ruapoOCTaTUHECKOro
AJBNEHVA HAXOAUTCA B Npeaenax NorpeLwHocTy namepenus pH.
Ha ‘rnybuHax Gonee 1000 m HeoGxoaumo BBOAMTE Ranpasku Doy Ha
rmapocTaTuHeckoe aasneHue n B 3TUX cnydasx dopmyna (2) npusumaeTt sug
PHin st = PHuam K (t1 = t2 ) = Dpu, (3)
Monpaska Dpy paccunTbiBaeTcs no copmyne
Dpw=8B2Z, 4)
rae B — nonpaska Ha nasnexue, onpepensaemas no tabnuue 6.1 (npunoxexve
B)
Z - rny6uHa ot6opa npobsl, M
Npumepsbl pacyeTa pH npuseaeHsl 8 npunoxerun B.
12.2Pe3ynbTaThl 3ameperuii pH B nokymeHTax npeacTasnsaioT 8 Buae
pH £ A, (P =0,95), (5)
rae pH — 3Hauyenune pHi, si,
+ A - rpaH1UbI NOFPELHOCTY u3mepenui (Tabnuua 1).
UucneHHble 3HaveHus pesysibTaTa W3MepeHust AOMKHbI OKAHYMBATLCH

UMEPOit TOro Xe Paspsaa, YTO U 3HAYSHUS XapaKTEPUCTVKU NOTPELUHOCTMY,

13 KoHTponb KayecTBa pe3ynbTaToB U3MepeHuit npwu

peanuaauun MeTOAUKM B Nabopatopuun

13.1  Obuine nonoxeHusn

13.1.1 KOHTpOnb Kkauyectea pes3yfibTatoB U3MEpPeHUW npu peanuaauun
meToauku B nabopaTtopun npeaycMaTpmsaet:

11
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OnepaTUBHLIA  KOHTPONb  MCNONHUTENeM NPoueaypbl  BbINONHEHUN
u3MepeHw#i (Ha OCHOBE OUEHKW NOBTOPAEMOCTY NPV peanu3auun OTAENbHO
B35ITOV KOHTPONbHOW Npoueayps!);
KOHTPONb CTabuUNbHOCTU pe3ynbTaToB U3MepeHui (Ha OCHOBE KOHTPONSA
CTabunbHOCTMN CpeAHEeKBaAPaTUYECKOrO OTKIIOHEHUS NOBTOPAEMOCTH).
[Ovana3oH v3MepeHuit, 3Ha4YeHWs  Npeaenos  NOBTOPSIEMOCTM U
BOCNPOU3BOAUMOCTY NpuBEAEHbl B Tabnmue 2.
T ab6nwvwuy a 2 — [QuanazoH wu3MepeHuW, 3HAYEHUs npeaenos
NOBTOPAEMOCTU U BOCMPOU3IBOAUMMOCTYA NPU AOBEPUTENLHON BEPOATHOCTU
P=0,95

[vnana3oH uamepennin MNpepen Mpenen socnpoussoavMocTu

80A0POAHOMO nosTOpsieMocTH (Ans (3HaueHune gonyckaemoro
nokasarens [BYX pe3ynbTaToB PacXoXAEHUA Mexay AByMA

pH, ea. pH napannenbHbIX pe3ynsTaramu uamMepeHun,

onpeaeneHuit) NOMTYHeHHbIMU B PA3HBIX
r,en. pH naboparopusx)
R, en. pH
O7 4,10 po 9,20 sknitou. 0,06 0,11

13.1.2 MNepuogunyHocTb onepaTuBHOro KOHTpONs ucnonHuTenem
npoueaypsl BbINONHEHUS U3MEPEHWIA, a Taloke peanudyembie npoueaypb!
KOHTpONS ctabunsHoOCTU pesynbTaToB  BbINONHAEMbIX  M3MEPEHUI
pernameHTupyloTcs B PykoBogcTee no kavectsy nabopaTtopuu (MnnM Apyrom
[OKyMeHTe CUCTEMbI KauecTBa, pernameHTupyrowem npoueaypsb!
BHYTpWNabopaToOpHOro KOHTPONS) ¢ ydeTom Tpebosanuit PMI™ 76.

12
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13.2 KOHTPONbL NOBTOPAEMOCTH ANS pe3yriLTaToB fapannenbHbIX

n3mepeHnii (c ucnonb3losanmemM pabounx npos)

CpaBHuBaoT abCconioTHOE pacxoxaeHvue Mexay AByMs pesynbratamu
N3MepeHut r, C Npeaenom NOBTOPREMOCTY .

Ka4eCTBO KOHTPONLHOW NpoLieAypsl NPU3HAIOT YAOBMNETBOPUTENLHLIM, €CNn
BbINONHAETCA ycnosue

nsr, (6)

rae r— npeaen NOBTOPSEMOCTY B cOOTBETCTBUM € Tabnuuen 2, ea..pH.

Mpu HeBbiNONHEHWM ycnosusa (6) npoueaypy vamepeHus nosTopsioT. Mpu
NOBTOPHOM HEBLINONHEHWUK YCnoBus (6) BLISCHAIT NPWYUHLIL, NpusoaswKUe K
HeY0BNEeTBOPUTENbHLIM Pe3ynbTaTaMm, U YCTPaHAIoT ux B cooteetctemmn ¢ PMI™ 76.

13
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MpunoxeHue A

(cnpasovHoe)

U3meHeHne BopopoaHoro nokasarens 6ycgepHbix pacTeopoB (paboumnx

aranoHoB pH) B 3aBKCKMMOCTH OT TemnepaTypbl

TabnuuaAd

Temneparypa, BopopoaHbli nokasaTens, ea. pH
°C
5 4,01 6,95 9,39
10 4,00 6,92 9,33
15 4,00 6,90 9,27
20 4,00 6,88 9,22
25 4,01 6,86 9,18
30 4,01 6,84 9,14
35 4,02 6,84 9,10
40 4,03 6,84 9,07
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Npunoxexune B

(cnpasoyHoe)

Nonpaskn Ha nasneHune (B) npu ananuae npo6 Mopckon soAsblt,

oTo6paHHbIX ¢ rny6uH 1000 m u 6onee

Tabnuuab.1

PH wam. B PH yam. B
75 35:-10°° 8,0 2210
7.6 31-10°% 8,1 21-10°®
7.7 28:10% 8.2 20-10°®
7.8 25-10°° 83 2010

15
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Mpunoxenne B

{cnpaBoyHoe)

Npumepsbl pacyeta pH

B.1. Npumep 1

Mpo6a mopckoit sofst umeeT pH =795 npu t; = 25 °C u t, = 5 °C Ha ropusonTe 80 M.
pHinsh = 7,95 + 0,0114 (25 - 5) = 8,18.

B.2. NMpumep 2

MpoGa mopckon Boaw umeeT pH = 7,78 npu ty = 25 °C n t; = 1,86 °C na ropnaouTe
7200 m.

PHin sitw = 7,78 +0,0114+(25 — 1,86) - 25-10°-7200 = 7,86.

16
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